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Description 

The present invention reiatee to nenr fusion proteins wNdi consist of a tumor -associated largefing element prefer- 
entially a monoclonal antibody or a liragmem thered recognizing 
5 tumor ceils such as the human epidernral growth factor recei^ 

the group of chemolQne proteinSp prefeiajbfy from the C-X-C fan% The resulting fusion proteois may be used to deliver 
the btotojgicatly active Bgand to 

Background of the invention 

to 

A variety ol th erap eutic ooncepte have been used for the treatment of cancer ^ 
been pertinned with monoclonal antibodies which recognize spec9ically or preferentially ceH-surface molecules 
expressed on maTignart cells. The aim of this approach is the inc^on of antl^ 
or conplementHfneciated cyWODdciiy to ellnftiate t^ 
IS an imrnune response The cytoiQne4nducedanIi-tumarac6 

1} a direct cytotQxidbyloslatic effect d the cytoidifie on tumor gr^ 

2) tunrnr-antigen non-q)edfic nrtechanisrns such as LAK ac^ 

20 

3) tumor-antigen spec9ic immune responses mecfialed by CD4 and CD8iX)Sitive T-ceD& 

In this situation a systemic tmmunrty against the tumor to been observed in mimal models. 
However, cytotoxidty of high doses of the cytokvies and insufficient in situ presence lead to the concept of targeted 
25 tumor therapy. The princ^e of targeted tumor therapy is based on the physical finkage of a target molecule such as a 
monoclonal antibocly speciFic for a tumor-associated antig en with a biolo^cally active effector molecule. The delvery of 
effector molecules by atargetmoteaJe should tmareasethe cytokine con ce n tr ation inftetumor and reduce the maximum 
dose requfred In animal models it was demonstrated that in situ presence of the cytokine either by htratumoral injection 
or by secretion of transf ected tumor cells may lead to tumor regression (for reviews see: Colombo and Fbmi, Inrmunology 
30 Today 15: 48*51, 1994). bi these systems, cytoksies do not inrpair tumor proliferation, but are enable of activating a 
rapid and potent anti4unrx)r reaction. Therefore the pliysical con^ 
represents a mem of reducing the peripheral presence and enhancing the irt 
active I^and. fnirthermore. s&igle tumor ce8s or mScro-m^stases can also be targ^ed by th^ molecules. 
The btotogically active r^iand for an ant3)ody<&ected targeting 
X cfirecUy a by aeating an environment lethal to the terget ceO. This can be achieved by cytokines such as IL-1, iL-2, IL- 
4, lis, IL-7, IL-10, IL-13. IFNs. TNFa and CSi=& These cytokines have been shown to eDdt anH^lumor eftiect edher 
directly or farxfiredly by activating host ddence mechanisms pre-Sluis» TIBTECH 1 1 : 74*77, 1 993; Cokmto ^ 01^ 
Cancer Res. 52: 4853-4857» 1992; Thomas & BaDomD. Phamnac. Thar. 52: 307-330,1991). 
However, most of mese cytoKnes activate effector cell&» but show no or 0^ 
40 IRatfTti^^t^^a^^ 

Ch^moldn^ however, are chemotadkf for many effedbr cells and thus w3 entonce their presence atfte tMmor 
site and sec6ndly tti^y indU»a^vaH ce9 funbtno^ fdf tttaitfilk WIer ^ Krangdl (I992);t!fgjipg»^ 

ai^ Bfo^itaicfry dtheOie^^ FiEmnl^df Gtv^noiacticand Inflammatbij^Gylphin^ QriB&i^t^etf^ 

Bnmunplogy 1%^ 17) 

45 IL-i^ MIP 2a (also known as GnOf ) and MIP 2p (GRO^ are members of the C-X-C chemoWne superfomily (ato 
known as smaO cytolone siper^Emiily or imerc^ 
and mi^theifefDre represent 

acterized smaB (8-10 kD)prot^ which shoW;^ to 50% homofogy in arrtinoadd isecpjencei and ^dve chemototic and 

proinflammatpry activities; IL-iBhasawelldeflnedthree(fimensk)nalstnKAjre(Qore 
50 1990) and shares an N-termmal Eli) motif some of the OCCchemok^ ll istobeeoqpecledthatduetDihe 

sequence homology among the CXCdtemolaneslhettm 

demonstr ate d for MCAFACP-1 (Gronenbom & Ctore F>rot Eng. 4, 263^269, 1991). 
In solution IL-a fonns slabfo dimers (Oore et al, Biochem^ 29: 1689-1 69^ 

IL-8 fiisfon protein is cfimerized interaction of two IL-8 monomers to Ibnn a bivalent bnnwnocoriiugata This will 
S5 Strengthen titelntemc&m of the ftiBicmprot^witii the antigen. 

The mennber^the CO&C^|iroup tl#havebeendescri^ 9anuk)cytesw Th^genes 

hmbeer) k)calized on chromosome 4. Member hlPlp. IL-8, fillP 2a and 

MIP 2p. The effects of these proteins on neutrophils are chemotactic activity, degranulation and respiratory burst (Sherry 

and Cerani Cunent opinion In Immunology 3: 56^, 1991; Oppenhetm et d., Anna Rev. ImmunoL 9:617-648, 1991; 
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Miler and Kirangel. CrUidal Reviews in Immunology 1 2: 17-46^ 1992; Oafk-Lewis et al^. J. BioL Chenl 266: 23128-231 34, 
1991). 

Menrters d ttta cto8e^ relaled C-(>fam3/ of (iiemoio^ 
mosoms 1 7. Utese proteins are LD 78. Act-2, MC AF» 1 309 and RANTE& These molecules show a sirong chemotadic 
5 aclivHy on monocytes (MaisusMma et aL, Chera Immunol. 51: 236-26S> 1992; Oppenhebn ^ at, Annu. Bei, ImnmnoL 
9:617-648,1991). 

^pidemrtal growth factor (EGF) ts a polypeptkJe ho^^^ 
' EGFtoteroctswahsemawcells^itbindstoii ie iii b r a^ • 
of about 170 kO^ and is a gene product of the Mrb-B proto^jnoogenoL 
10 The murine monodonai ant3)ody MAb 425 was raised agansl the human A431 carcinoma ceO Ime (fflTCC CRL 
1555) and was Ibund to bind to a polypeptide epitope on ttieeidGrna^ ltwasfoundtotnhit>9the 
binding of EGF and to mediate turnv cytola)dcity in vrtro and to suppress 

carc&ioma-derived ceO lines in vitro (Rodeck et aL, 1987. Cancer Res. 47. 3692). Humar^ed and ch^eric versions of 
MAb 425 are iTOvm from VVO 92n5683. 

15 Thu8» it was an ot)iect of ttitsinveriSon to create antibodies or fi^ 

an EGFR antigen on the surface of a tumor oeQ and a biotogcaBy active tigand having a high chemomctic ac^ for 
their elfector ceOs and, thus, leading to a tcvHoxic targeted timr therapy. The DTurvnooor^'ugates represent, therefore, 
an improvement of analogous cytoMne-antibocly immunooori^jgates» which are simOarly effective with respect to the^ 
ab% to cause tumor lysts but not with respect to the p08Ci)ii^ to eff 

20 t>ecause of its cfiemolactic properties. 

Summary of ttie Invention 

The invention relates to fusion proteins which combine part of a monodonai antibody, rrtnimumly the antigen-reo- 
2$ ognftion Site or a complete nionodonal antibody recognizing an ep^ 

selected from the group of chemokines, pr6ferat)ly from the C-X-CfamiV. espectaly IL-8. The constnicts encoding these 
fusion proteins are generated recombinant DMA tedviology methods. The fusion proteins contain the variable region 
d ttie antt)ody heavy chain and the CH 1 doniain of the conslam region (CH 1 

priate light chaia or the variable region of the antibody heavy chain and the CHI and Ch^ domain of the constant region. 
30 or the variat)ie region ot the antibody heavy chain and the CHI. CH2 and CHS domain of the constant region, fused to 

the bfotogicaliyacfiveigand in each casa By co-expression with the apf^^ 

geneiated whicli taigels ant^gen4)earlng ceils and delivers an a 
Analogousiy, another faTimunooon l ugat e can be obte^ 

of ttie antibody. In this case heavy and chsdn are eoqxessed in one pol^^ 
35 by an a p prop riate into sequence to Bisurepropertrfcfing of the anti^ 

lnFig.1. 

E)(presslor» of innmunocor^'ugates results In new molecules which combvie two functions: firstly they target antigen- 
bearing celte (E(^ and secondly, they deGver an active 
chemoa!tractant$ ami acGvafing moleades 
19 sjBfeeequdMlfflitydejg^^ 

^ me^ of fte immunoct^ugates accoicfing to ttie irnrenSoo tumors ^jch as melanon^ glicm% af^ carcfooma 
canted^ected £titi treated sikicd^^ 

thus ft an obj^ tti^ inventicm to proykte ^ immunocpn^^pte opmp^^ihg of a nionodon^ ^rOxdf or a 
fragment tttereof cBrected to a tumor ceO bearing ai^ amSgen epdope of^tiie qf)iderinal;4^^ factor receptor (EdFB). 
4S and a chmoMw protein ligandwhicli is fused to saU 

There are difliBrent gmp6 of chemolQhes, 8^ 

Thifi^ aiapr^errederrlMhnentacoorifi 

Vmfi ttie C-X<} toily 11*8 is a prderred ennb^ 

Therefore^ it is an obiect of tttis ^iv&itton to provide an immunocorjugate^ ^ 
so from the C-X-C family and is preferably tnterfeulon 8 

The antlxxfies which can be used aocorifing to ttie invention are e^er whole antibodies or fra^n&ils ttiereof. 
Suitable firagnmis are FVs, Fabs or F(cibl2s 

CH3 and CH2 antibody firagments(Fig. 1). Preferred eritxximents are Fvs. Of 1%CH2 and 
ft is an object of ttm present inventioa therefore, to provide an nmnnunoconj^ 
65 fragment or a F{ab)2 fragment consisting essentially of ttie variable region of ttie antibody heavy chaia ttie CHI domain 
df theconst^it^ion. affl%B:app()ppriat&;l^ cdnjugate). another iriimunocor^^ wh^^ 

the anta>ody is an antibody fr^erd conslsUng elssenttaDy of ttie variable region of ttie anttoody heavy che^ ttie CHt 
and CH2 domains of the constant regioa and ttie appropriate tight chain (anttbody-CH2 corrugate), anottier immuno> 
conjugate^ wherein ttie antibody a complete antibody consisting essentially of ttie variable re^on of ttie antixxfy heavy 
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chaot. the CHI ; C^^ and CH3 domains d the cons^ 
and» finafly. a fur^ onmunocor^ugate; wh&ein the 
heavy chaia the appropriate chain and a polyppette 

5 The inmnunomjugates according 10 the invention 
pragnwnl) and the chenwidneproteiri which makes ft 

toensureanoplin^tiindingoftheoar^jgatetothel^^ Siitabte linker pepSdee and methods to introduce 

them ard weO Ivtbwm In the art and d^bed l)eloML 

iviic|ue in the parfoJlarD^IAcorstrllct Preferred restri^ 
10 Thus ft is a further objeddtfeinrnTtion to provide an U T^ ^ 

wfoch is deducat)le to a DMA restrictton sfte between antftxxly /antixxiy fragment and btotogical active 6gand» said 

restriction site k>eing unique within the complete fusion construct 

It isafurther object of this invention to provide an Immunooorjugatecompri^ 

/antixxiy fragment and biolo gi cal active BgaiKl 
IS Principally, aOanQxxfies are sutablewfiich are drected to EOF receptors 

clonal antlx)dy 425 is a preferred emtxxfiment 

Furlhermae. ft ^ an obfect of the Invention to provide an Immunocor^ugate, wherein the antOtxxfy or antftxxiy frag* 

mem derives from murine, hurnanized or chimeric 425» and is p^ 

IIB. MAb 425-CH2-(Nool)-IL8, MAb 4250l2-(Bcll>ll8, MAb 25^Fv-IL8, MAb 425^*11^ 

29 Furthermore, it Is an object of the invention to provide a metfiod for manufacturing an immunooonlugate asdefined 
tibove and below and In the dabms by fusing the DfM sequences encoding fbr the anta)ody or antl)oclyfragn^ 
the biologically active Bgand witfi one another on a single stranded DMA by means of an ofigonudetide which is com- 
plerrmntary to the desired fusion DMA-sequence, placing the resulting construct into an expression vector which is trans- 
fom^ into tie host organism, cuHivating the host cells in a nutrient solution and expressing ttie fusion proteia 

2S . The irnnwoconjugatesd this invention are suftable for therapeutic 

Thusw it is an object of the invention to provide a pharmaceutical corrposftion comprising at least of one of the 
nnmunooor^jgates as defined above; tiekvw and in fhB claims and a p^ly6iologically acceptable carrier. 

ft Is an a^ of tNs invention to generate a fusion protein consisfing of a monoclonal antibody as targeting element 
and the chemokine IL-6 as Elector molecule with chemotactic and activating properties. 

30 For ttie first time ft could be demonstrated that IL-6 and other chemokines (such as MlPs) retain tiieir biologic activity 
when tiie ^Merrranus is biocted by adcfifional anino acte 

usehd in targeted tumor therapy in that effector cells are directed to the EGF-receptor-posftlve tumor cells and activated 

ft could be demons ti a led ttet fte cDNAs encodmg the MAb 425 heavy chain and the IL-e protein may be fused by 
35 molecular biology methods and protems expressed in appropriate expression systens, and that the EGF-receptor-bind- 
ing capacfty is corserved h the fti^ proteins (Fig. 1^. 

The main target ceQs of IL-a are neutrophS gpranutocytes, which have three biologlcai functions: 

* Chemotactic iravement akNig a chemotactic gradienl 
Belease of storedrgranul^ with piepiDduo^proteolytic...eni)pnee 

* Imnrad^teproducliprMif 8t4)erdDd^'inlon6 (respiia t o r ybtjfs^ 

45 Aocoidinsto;li^425^NooVL-8andAII^ 

induction d MPO^elease and 8i|>eroQdde releasei 
Furttiennortll could be shorn that t^ 

aridMAb4:S5^Bdl/IL-^j^^ Reoiftsdiptwn 

In Fig. 3a d^K>ti>b'tite tttat both fu^on protons are ch^notactic for human neutiophBs In the range d recorri)lnant IL- 
50 8(Fig.3b).toaddftiontotheMAb425/Ncol/IL-8andMAb425/^ 

divatent form a morwalent F{aty^L-8 fusion protein was created which was cspcBBsod in E. col arxi purifed. Figure 4 

shows that flie F(abl-IL-6 fusionprotelh Is chemotactic Ibr human neutrophils when coripared to a MAb 4^ 

eoqxessed In E cofl and purified aocordngly. 

The MAb 425/Bdl/lL-8 fusion protein possesses rather strong capacfty for superoxide release compared to free IL- 
e$ 8 (Rg. 5). tiie MAb 425/Ncol/lL-8 fusion prdein is less acfivabut vehtes are sigruficanOy higher than control values (Rg. 

5). Mj^hb 425 aldne ^loiitts no aj^vity. M tests were p^lbnfied. usins;cyl6(^ialasine..6 as enhancer sub$tarif» which 

alone shpwshd Bctivfty (data nd shown). 
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Both fusion proteins induce nryeloperoDodasd (MPO)*release. but the MAb ASSlKcoytLQ teion proten is more 
adiva man the MAb 425/Bdl/lL-8 luston protein (Rg. 6). ^ 
celte^ which is caBed 100 % enzyme oonlent Al data were generate 

It was dernonslrated preiHously tal tfie N-tennrdnaf portion of th^ 
5 motto is reqidred for rec^^bind^ and s^pialtransduct^ 
in which both N-termN are VI an e)qposed oortftc^a^ 

when the 14-termani are tAxked bf adddionai anfno acid& Ther^orei restvfcfion sSes (Nool/Bdl) were lilroduoed 
behveenihetwadDISIAstolritr^^ . . 

Other approaches to create fusion proteins such as chenfc^ 
10 structures which vary between batche& in addition chenicatooif>BhgrngN destroy 
the rrgand or aeate a sSuafion wh&e most of the proteins are inac&ve with re^^ 
sibiiity. In contrast, the appR)ach acovding to the inventf 
expr^sed in reprodudbie (piality with almost no 6rri^^ 

To sun up^ the fusion proteins accoriffirig to the invention 

- bind to EGFR positive ceOs. 
cause chemotactic activityp 
20 • mduceMPO and superoodde release 
• tncfticetimr lysis bisftu. 

Therefore; the bnmimocorijugates aooordihg to the invention are sUlable for tumor therapy. 

55 

Short description of the tables and figures 
mi: 



so Table I shows the sequence of the primers used for PGR to generate either a Ncol or a Bdl-^ 
proteins for eucaryofie esqpressidrL 

Rg.1: 

ss Models of mifibody^cytoKineiinnm)oonjugate& 
C s cytoldne; VH s heanor chain variable region: VL B QgM 
» constant region light chain 

DernonsM?) of hM) 425 iri?^ 
aiuare$» MAb 4gM»|Si supemaJ^ 

tr^igles:!^ 425<)H^^^to!>:^^1^^ 
reversedtrlangles: MAb 425iCH2r{BdO^ Ht^^ 
« dots: pHCMV supernatant 

horimlal m: dihdion is the supernsd^ 
vertical apds: optical derisfly at 490 nriit 

Rg.3a: 

50 

Muclion oTchemolaxis t>y OOS-7 transfecfiq^^ 

column 1: control DMEM/P8 

65 oolumn2: pHCMV supernatant undOuted 

column3: MAb 425<}H3 supernatant 1r14diluted(aocorUi^ 

oolumn4: MAb 4^€H3 supernatant 128 diluted (aocorcfing to the results of EOF- ^ 
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cohiim 5: MAb 425^<<Bcllh IL-8 SMpematant undiuted (1»76 10' im/V) 

odkmB: MAb«5^»HBdO-n.-«6tf)ernatar«12dih^ 

5 ookmnn 7: MAb 425-CH2<<Nool)- IL-8 supernatant undlkited (2.0 x lO' io moVL*) 

colunnnB: MAb 4I^H2-(Nooi}- IL-S eupematant 12 dButed* IL-6 oonoenbalion del^ BJSA 
• * - • (Amemharr)' - ■ • . • . . 

10 verticalaxfe: nunnberGfceSsperooimlsdfiekl 

Fig. 3b: 

induction of chemotaxis by puriied IL-8 verticat ans: number of cellsperoountedffield. horizontal axis: c o n ceiitratten 
15 oflL-8(Mol/l) 

Fig. 4: 

tnducllon d chemolaxis by MAb 42S-m^lL-8 (E coQ^ 
dots: MAb ^5^ML-8 expressed biEcoi 

squares: MAb 425-F(ab7 expressed in E ooG 

25 triangles: control Duibecco^s/BSA 

vertical axis: number of ceDs per counted field, 
horizontal axis: concentration (Mot /I) 

30 

Hg.5: 

Muctlon of superaodde release by 00S-74r^^ 
3$ oolumni: mstimuiatedcellS 
columns IL-eiO'TM 

columns: MAb 425<»HNcoO-IL-a6t4)ematart undiluted (^x 10^ i^M^ 

m 

cc^umAi MAb42&012-(BdO-ik88i9)9in^ 
odtamJS: MAb«l^4^,af)ema^^ 
45 vertic^axis: optfcaldensayatSSO 
Rg.6: 

Inducfion of MPOrelease by COS-7-transfection^i|)eni8tant8: 

so 

columni: unstimulated cells 
oolUmnZ: cytochatasineBslimutated cells 
59 colimna: B-810"7M 



* IL-8 concsentratton was doermfn^ 

* IL-8 conoenlralion was detenntned t^ 
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o6(unvi4: MAb425<^ supernatant undiluted 
columns: MAb42&CH3 supernatant 1 2 dRUIed 
columne: MAb425<»-<N&oO-M8upernalartumfillM 
cohmrn?: MAb425^KNoo|hlL-8si|)ernatant12dftjM 
columna MAb425<)H2HBclI>IL-8supernalam undiluted 
column9: MAb425<:fC{Bctl>- IL-8supernatanl1 2 diluted 
verlicafaxis: %MPO activity cornpared to total MTOammmtO^ 
DataBed Description 
General remarks 

AO iTioDargaYisms, cefl lines, plasmids, promoters; resistance vnaskm. repEcation ori^ restrK;tion sites or other 
fragments d vectors wMch are mentkmed in the appScati^ 
that no other hbfits are ghm. they are used only as exanptes and are nrt 
be replaced by other suitable toote and biological materials, respectively. 

The techniques winch are essential aocorcfing to the invention are descr&ed h detail betow. Other techniqu es winch 
are not described in d^ correspond to known starvlard methods which are well iowrnn to a person skSted in the art 
or aredescribed more In detail in the cited references and patent applications and In standard Ifteiature (e.g. "Antibodies, 
A Laboratory ManuaT. Harlow. Lane. Cold Spmg Harbor. 1988). 

Monodonai antOKxIles 

MAb 425 is an IgGI murine monoclonal antibody raised against the human A 431 carcnioma cell line ^TCC CRL 
1 MAb 425 bMs to a polypeptida epitope d the exteniai domain of fli^ 

the bindng of BjE MAb 4^ was fouid to me(&te tumor cytotoodcHy in vftro and to sifspress tumor ceO growth of 

epIdemioidandooloreciaicardnomaderlyedcenEnesh 

and chimeric versions d MAb 425 have been disclosed h WO sen 5683. 

Chemoidnes 

ChemddnMncodhng cDNAs were either purchased from Brffish Biotechnology Limited {ftman IL-6 BBQ 44: Her- 
rmann SermannGMsH. Bad Nauheim in%9 

iih| ^pmff^m$ppm^ 

^Sermary) Bccdrtfn^ tothe itianufeclur^ IretnicHcina. The Bt^ «^ su|)se$j^ and^env 
olsirt&encpdihg sequence wei^ PC^^Iiried usind Sppn^^ 

Vectors 

. pix: 19 is part of a series of related high copy nunterEcofpi^^ 

pBR322 and IM13npia pUC 19 contains the indbcUe bacterial lac promotor-opi»Btor. followed by a nttii^e cMig 
site O^^P^BrrolnetaL 6ene33: 103>109. 1985). plK) vectorsoreconrimerdaDyavaSaUa Bigland BldNbs): 

ThapBhiesc^ KS^+ and KS^- phagenM vectors are derived from pUG19. The vectors are conwneidally 
ava9^e (Stratagenei Heidebers). The proloryottc expression 
341:544-54^ 1989)»wtichi8a<ieriva&ve of thepUC19veclor.pSW1oontataa6eque^ 
of the bacterial pe» gene from Grwihia caiotom M 
inboitoed h frame behind the peB leader sequence to direct protein e)q^ 

The eucaryolk: expression vector pHCMV (Gillies et al. CeU 33: 717. 1^ 
8M»i virus 40 (SV40) and fee prpmotor and enhancer region of the human cytomegalovinjs. The promotoi/enhancer 
region is IbDofed by a muffi don&ng site for the Irilioduction of genes «> be eqpressed^ In this v^gctcr the^meric form, 
d the MAb 425 heavy chain variable region and the c^^ 

domain were coni^ed to generate a MAb 425 heavy chain fusion proteia The fusion Ig chah can be assembled into 
the immunoconjugateby comtuning it wife fee appropriate ight chain tofbnn a monovalent anSgen-binding re^on. winch 
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can ifen be associated to produce a divafem 

chain oonstmcls can be placed in one or aeparate vectors 

Expression of fusion proteHis In eiicaryotic cells 

Construction of tiw eucaiyotic expression vectors for Fab 425-diemoidne fusion piotein repression 
rtaslonofllab^andcfiemoidnesbyPCIt^tecfmology • 

The human cyl constait regicm was n«erted mlo pUC19 as a BanMI/BamHI fra^rwit The crl constant region 
contains tvi^ Sacli sites: one located in the £r ^itro^ 
bp dovmstream d the BamHl site and 140 tip tpstream of the ^ 
teststable for further subdoning and tfms the first 
In this constnict (ASac II C)^) liragmenis ckwns^ 

The human IL-8 was cut out of the pUCI 8 vector (Bgl 11/ Eco Rl) and nreerted Into pBluescrpt SK+ (SIralagene 
GmbH. Heidelberg) (Smal/EcoRI), so that the Bgtll and the Smal site were delved. The Sacll/Xbal fragment of the A 
Sadlcrl clone was friserted into pBluesialplSKf^ 
ogr 

- for ASac riql: 3* primer: end sequence of the CH2 doma&i and a Nool^e 
S* prtmer reverse sequencing primer 

- for tL-8 3* primer: universal sequencsng primer 

primer a Nool^e and the start sequence of IL-8 

The procfocts vrare cut and l^ated with 8K+ Sadl/EcoRt. In the resu^ 
CH2 domain is changed to methior^ and the l^ternvnal serine of the li^ 

The newly generated sequence at the Junction between the two polypeptide is: 

ffAAA 6CC AT6 6GT GCT^ 
Lys Ala, Met Gly Ala 

Cir1CH2 c= => 11-8(2-72) 



7l«($ame«ipcedbi»w^ i>lfi^Nli»aB^^ 

fusfon gen^Has a Bdl^ b^ween cyi corWi^ region gerie and the IL-^ g^ie^encoicBng the ful sequ^^ce of lihe 

doinair^ 6i»adJBonal^uiiinoa^ 

^lanin^. 

The newly general^ sequehce at the Jiincfon betMee^ 

GCCAAA GTGATCAAAGAAy 
Ala Lys Val lie Lys Gtu 

cir1CH2 c= => IL-8 (3-72) 
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PCf^foduds were stdxkmed in^ 

fuston genes were ctoned into pHC^\Avector. 



Tabil 



5 



Consinict 














5** CAGGAAACAGCTATQAC^ 






S*- TQArCGArOGC 1 1 leQAaAKKafTTTTCTCeW' 


ILa/Ncol 




y- QATCTWXnOXlATQGOTGCTAA^^ 




IL-83* 


5** OrAAAACGACGQCCAQl^ 3* 


CH2/Bdl 




CAGGMACAQCTATOAC- 3' 




oris* 


5** OGCGTGArCACTTTGGCTnGGAGAT)^^ 


IL-8/Bcn 


iwy 


5*- CT(X3TGATCMAGMCT1AGAr^ 






5*- GTAAAAGGACGQCCAGT- 3* 



so 

Expression of the bniminoeonjugates in eiicaryotie cells 

Expression of immunooon^gates in eucaryotic (xXIs require the introduction of vector DMA oonblreng heavy and 
ss n9MchainimothehostceIls.AvarietyordfffiBrert 
calcium phosphate UpofMin or protoplast fii^ 
seqMenceeencodingtheimnfunoconjijgate are property fr^ 

myeloma ceBs which do not produce immunofi^obulin such as Spe/D-AG14 (ATCC CRL 1581), P3X63Ag8.653 (ATCX) 
CRL 1580) or hamster ceBs such as CHOK1 (ATCC CCL 61), or CHO/DHFR- (ATCC CRL 9096), or BHK-21 (ATCC 
30 CCL 10). For transient expression COS-1 (ATCC CRL 1650) or COS-7 (ATCC CRL 1651) may be used. 

Ilranslent expression of immunoconjugates 

The expression vector pHCIW contains the origin of repTK^^ 
3S is a cterivatira of the sirnian ceO 6ne CV-1 wt^ has bem transfer 

plasnto oonta&r^ ttie SV40 origin of repScation wlD be amplHied and the prediction of immunoooniugales wDI be 
imprnml Supematants were harvested 72 houre later and tested for EGF-receptor binding and chemoWne concentm- 
tionbyBLSA. 

Ve(tos<sonl^9tecont&ient^G^ eoqpr^on of DnmujribGdr^^ iill?p^ijci@^ 

host ^ The l^a(yyiandJghr^iiah cons^uctscanbe ^&cei^fhe^^ 

vectora marcairy tfie id^nlk#selection mailaer such^as Nequnyi^ resfetart^ or SehycMDld iedUi^ (Df^), or 
4S twodifferehteeiectionmarlferetoselectforthepresenceofbol^ 
performed in negative ceO Ones such as CHQA)H^ 

nodbrjueatesly EGF-re^cep^-speciqp EUSA. Furttier selecSon for positive monodoiia^ |s bf Mfin^ dilufioa 
%loi|fn^ 

50 PurfficallonofMab425chemoUlieinnmmocon|^^ 

MAb 425 Imnnnocorfugates produced by the host ceO ^ 
as afRni^ch rom atograp i v using target antlgeaanl^^ 
I.a). 

65 1/1 the presem case the purSicationvyas achieved l^anfi-icfiotypk^ 
by st^fralM metfidds (ag. Kbstelny et aL (1^). J. bnnlmoL 14% 1547). 

In order to obtain pure FV- immunooorihtgates, £ eoff strains siAable for protein expression wertiransformed with 
the expression plasmids (see below). Cells were grown to ODsre » 0^ and onduced with isopropyJ-p-l>thiogalactO|^- 
noside (IPTGQ (1 nrM). CeOs were grown overnight and supernatants and cells were harvested. Hie supernatant was 
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appBed to an antiMAb 425 ami kScrtypic cc^ 
vinm phosphate buffered 0.5 M HaO, a^ 

duate was ftnmecfiateiy neutralized with Tris 2.5 M pH 8X). MAb 425-CH1 *IL8 containing tracfona were pooled, concen- 
trated and dialyzed agafinst PBa 

C(mstruction of the procaryoti c expression vectors for FaK»425-€henK)k^ and Fyrchemofcine fusion protein 
expression 

TheFvfragrnertwasaealedacooidbi9toQk)d6^^ 1990). The DMA 

sequences cocing for the 0^ chain and the 1^ fra^nert of the h^ 
irdothemidfiiplectontngGileofmepSWI vector. T^^ 

sequence and the Fv coding sequence are precededby the teader peptide of the bacterial pel B gena The heavy chain 
coding sequence contains a htcol (3* encO site. The chenK)kine en 
ricd (5* end) and the Notl C3' encQ or EcoRI (lor fVtaion) reslr^^ 

(firecOy to the CHI domain of the heavy chain or the Fv fiagmenL After nativeiy; a Iviker pepfide, such as (Gay-C3y-Gly- 
Qy-Se^x, wherein X may have the values from 1 to 4, can be introd^ 
g«)a Such Qnkers and methods to produce them are loiown 0(1 the lilerato 
ScL USA 88, 5809). 

These vectors enable the eTident expression of functional F(ab') (- CHI) and Fv-chemoKine fusion proleto in E 
col. The Sght chain and the heavy chain-chemolone fusion protein are located on a single didstronto messenger RNA 
placedunderthea)ntrolcftheinduciblelacpromotor(SHenraa^ 1988). Therefore, 

expression of the f=iahff=v-fusion profton can be induced aocorcfing to the requirements for culture concfitions. The trans- 
lation of both proteins from a ddstronic messenger RMA favours synthesis of equal amcHjnts of Fd-chemokine fusion 
protein and light chain thus increasing the chances for con^ect assembly into function Fah/Fv-^on prote^ The two 
polypeptides are secreted into the periplasm of E. coli, where folding, formation of disufphide bonds and assentbly into 
functional Fab 425CHiyFv fusion protein takes place. Prolonged cufture of bacteria leads to a partial permeabiiization 
of the outer membrane of E ooS penratling the cfiffusion of fusion proteins into the odture mediura 

Binding properties of Mab 425 Immunoconjugates 

The binding proportiesd the MAb 425 nrvnunocor^^ m 
bri^. mk70fter pfedes were a»ted over night m 4*t) with pudfM EQF-re^ 

proftefifHxmlalning supennalants or supemalanis oonlaMng unconfugaled MAb fragments: Plates were washed to 
remote unbound material and antibody bound to tfw EQFHreceptor was dete^ 
IgQandlgM (heavy and^chain)ooiiiugatedtoperoxxta^ 
spec»fc prot^ was d^erriihed by measuring at 490 nmi 

Biological aciMly or Mab 452-E-8 immunoooi4i«aM 

Fior the detenninatibn of bioloipc^ activi^ humian peripheral bTbod neutrophi gramitocytes were freshly i^Gtoted 
fromwhoteWdb^offheaitry dpncfsasprevi^ iQ}*11Q. 1985); P^Aia 

was^sepgrated by cenfrftig^. erythrocytes by deadif&n^ecfimenlatfon and aft lasf tfib lynfiho^tee dM^^^^ 
were separated fv peroon-gradiem oenlrRt^B^ 

Delermlnalion of dienioUiclle acUvlly 

Determination of chemOtaxis was performed according to Folk el al. (JL Immunol Methods 33: 239-247, 1960). 
Briefi)^ a 48-wea bcyden chanter and 5 iun mentranes was used Puri^ 
me(Sum(DMEM. 1%P&nkdln 1%Strepb)nn^ 
a concentratoof 1 X lO^oeBsM ihefowerweSswereM 
supenudants* covered with the membrane and fnrally the upp^ 

balion at 37*0 for 30 minutes the membran es wer e removed, and fixed in 2% glutarcfiaUel^e lor 1 0 minutes. Then» 
celte attached to ttie merrtrane were stained in Weigerfis iron hemataxySn (Sigma (fiagnoslic) for tfvee ntinutea Ihe 
nuriti^^ the cefls bound to ttte membrane was detennined microecopicaOy 
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Detonation offttiecapacity to induce enzyme release bi n«itro|Mla 

To evaluate fta capacily of the a ro n u nooor^ftiflates on neiitroph3s to tndUce granula rdease, myeotoperaoddase 
aclMly in the 8^)emalam was monitored (Henson ^ a^ 

weBnicrogt^ptateswithSxIO'ceDsperweO. ptates were centrHiiged and ceO 

free supemalant was transferred to another 96 weS nticrotterplate. The ceO free supematants were fricubated whh 
diantstdtne (as silKtrale) and abeoibam 
' was tsed for dete n mm » i g to tal enzyme catfentcells 
percemageof to total enzymeoontent (lysis). 

Deteminatfon of superoxfda release capactty 

Cytochrome c is reduced by end thereby changes its absor^^ 
valuable nwf«r for the es&nation of superoKkto ad^ 

Med. 160: 165&1671. 1984) in 96 weD ffncrolHerplates wHh 5 x 10^ ceils per weO. After incubafion wrfh sfimuli and 
cytochronie c plates were centrifuged and the absofbance of the sup^ 

Farther fmnuinoconjugates 

Aocordingtothe abovedescrpon anil EGFR- CHI, CHS^CHdtfd-Fvi^ 
sRe and Mbi) were prepared and investigated 
constnicts show sindar properties as the IL-8 derivat^ 

Therapeutic use of the bmnunoconjugates 

The invramocor^ates aocoidmg to the invention can be admiristered to human patients for therapy. Therefore, it 
is an object of the invention to provide a phannaceufical fbnmiiafion comprising as active ingredient at least one fusion 
protein defined above and in the dannris, associa t e d with one or more phamnaceutically acceptable carrier, exc^ent or 
dOuent therefore. 

TypicaOy the bnmunoconjugates of this invention wifl be irijected intravenously or parenteraSy. Generally, the dosage 
ranges tor the admlr^strato of me flnrwnunooonlugates are 1^ 
tumor lystog eif^ The dosage will depend on age» oondition, sex an^ 
ftomOJmg^tb200mg%preliMdb»fromaimgfKgtolOOmgfl^^ 
foroneoreevBiald^ 

Preparafions for parenteral administration includes sterSe aqpeous or non-aqueous solufions, suspensions, and 
emulsion& Examples of non-aqueous solvents are propylene glycoi, polyetl^ene glycol, veg^aUe dSs such as olive 
oSs, and injectoble organic esters such as ethyl deate and othtf solv^ 
purposes. The bnnunocori{ugales of tfiiSGnvenb^ 

^n^gai^jj|j^6uMbte PBaHing|»r%6oli^or), orl^^ Rnger^scMtoa Preservatives 

fibri|[tula^^i^ ^W^^ . 1^ fitpphSfiip^Mfcd 

Thepharniiap^Miee^ 
i^jneirama^ gfiomffiandGa^^ 

CItfRIS 

1. Imiiwnocoijugate oonprising of a monoclonal anilxxty or a fragmoil thereof direct^d to a tumor cell baring an 
a^^igen qp^ipe ol the epldermal^growth feudor re 

antOtody or antibody fragment 

2. I m n iui iocoi 4 ugateaoooidngto(3aim1,wherelrimecheff^ 

a Immunocoiiiugateaooovding to Claim 2. wherein 

4 lnimunpconjugateaccordngtooneoftheCla0ns1to3,v^ere»itf^ 
a)nsi#ig eSsenlliDy d the variable re^ of the antiboc^ hea^ 
andM appriDprlatoligmchalri (anttoody^^ 001^^ 
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& bTmiurx)con>i9ateacconlinglooneolth^ 
esaentiaBir of the variable re^ or tfm anli^ 
and the appropriate tight chain (ant3)ody-a^ conjugate). 

& Imnwnocortfugate according to one d the Qaimsl to 3. where^ the 
essentially of the vari^ region of the antiboc^ heavy chain* the 
regjca mi the appropriate KgM chain 

7. tnfinunocon^e according to one of the Oabnsl to 
regicn of the amS)ody heavy chain, the ^ipropriate 1^ 
heavy chain (anISxxiy- Fv ooripigate)^ 

a lnmKjnoconJugateaooordingtooneoftheClaim8l*6»c^ 

toa DMA restridion site between antibody /antXiodyfra active igand. said restriction sitebesig 

imique wShni the comptete fusion oonstnjct 

a Imnuiooon^eaccord&igtooneoftheC^^ 
fragment and biokHM active Ggand. 

ia Inrminoconlugate according to one d the Clabn^ 
murine, humanized or chlnieric MAb 425. 

11. An inwnunoconjugate selected from the group MAb 425^1 MAb 425-CH2-(Nool)-IL8, MAb 425-CH2-(Bcil)* 
IL8, MAb 425^118. MAb 42&CH3-II-8. 

12. Methodforrnanufacturinganlmmunccor^gateaocoidingtoonedtheaa^^ 

coding fw the antftxxiy or antibody fragment and the biologically active Rgand with one another on a »ng)e stranded 
DNAby meansof a oKgonudetide which is complementary tothedesired fusion DNA-sequence, placing the resulting 
construct imo an expression vector vvhich is translbnned Into the host organise 
solution and eicpressing the fusion protein. 

13. Phamaoeutkaloomp o stttonoowprisl^atieastonedtheli^ 
physiologically aoceptebte canrier. 

1 4. Use of an immunoconiugate according to one of the Claims 1 to 1 0 fbr the preparation of a drug directed to tumors. 
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